The IEB research group in Human Capital aims at promoting research in the Economics of Education. The main objective of this group is to foster research related to the education and training of individuals and to promote the analysis of education systems and policies from an economic perspective. Some topics are particularly relevant: Evaluation of education and training policies; monetary and non-monetary effects of education; analysis of the international assessments of the skills of the young (PISA, PIRLS, TIMMS) and adult populations (PIAAC, IALS); education and equality, considering the inclusion of the disabled in the education system; and lifelong learning. This group puts special emphasis on applied research and on work that sheds light on policy-design issues. Moreover, research focused in Spain is given special consideration. Disseminating research findings to a broader audience is also an aim of the group. This research group enjoys the support from the IEB-Foundation.
Introduction
The most painful effect of the Great Recession in European countries has been the surge in unemployment rates, which have had obvious macro and microeconomic implications in terms of both economic efficiency and equality. The intensity of these effects have varied depending on such factors as welfare state coverage (Gottschalk and Smeeding, 1997) , the strength of unions (Donado and Wälde, 2012) and the size of the informal labour market (Bosch and Esteban-Pretel, 2012) . Although the general European panorama has deteriorated since 2008, with a slight improvement since 2012, Figure 1 shows considerable heterogeneity across European countries.
<INSERT FIGURE 1 AROUND HERE>
Two notable features of the economic crisis in Europe have been the increase in income inequality 1 (OECD, 2011; De Beer, 2012) and the heterogeneous pattern of this inequality by educational level (Gesthuizen et al., 2011) 2 . Thus, workers with low levels of educational attainment were among the first to lose their jobs. This phenomenon has been especially intense in countries such as Spain, where a large part of the labour force was employed in low value-added activities associated with the real estate or tourism sectors. Indeed, these economic sectors provided a means of escape from 1 However, Agnello and Sousa (2012) and Reich (2010) find that income inequality tends to increase before financial crises.
unemployment to low-skilled workers in (notably Southern) European countries with a qualification structure below that of the EU average. For instance, in 2012, only 55.2% of Spain's active population had successfully completed post-compulsory studies compared to an average figure across the EU of 74.2%.
The positive relationship between education and labour market outcomes, including such characteristics as occupation and salary, has been comprehensively verified (Psacharopoulos and Patrinos, 2004) . Two main lines of argument have been developed in explanation of this relationship: on the one hand, human capital theory (Becker, 1962) links better labour market outcomes to the greater productivity of more educated workers, a characteristic enhanced through formal education; on the other, various authors highlight the role played by education in signalling the most productive workers (Spence, 1973) . Both theories probably go some way to explaining the higher unemployment rates among low-educated Europeans and, consequently, disentangling the extent of both effects (i.e., enhanced skills and signalling functions of education) is an essential exercise for the design of effective educational policies aimed at increasing the possibilities of finding work in a high unemployment environment. This paper explores the existence of heterogeneous employment situations across the countries of Europe and seeks to provide evidence of the respective impacts of the two effects discussed.
If skill levels have an impact on labour market status, then we face a clear question of equity, as inequalities in the distribution of skills will result in inequalities in labour market opportunities. Indeed, the acquisition of skills by the adult population -and, subsequently, the probability of being unemployed -depends, among other factors, on the level of human capital of the previous generation (Jäntti and Jenkins, 2015) .
The contribution of this paper, therefore, is twofold, as it addresses two main research questions: first, it estimates the importance of the level of skills and education on the probability of being unemployed; and, second, it provides evidence of the impact of inequalities in the previous socioeconomic and cultural background of individuals on the probability of being unemployed. These two objectives are assessed using data for 24 jurisdictions participating in the first round of the OECD's Programme for the International Assessment of Adult Competencies (PIAAC) which provides rich information on the individual and labour characteristics of 16-to 65-year-old adults. The PIAAC is a particularly useful tool for our analysis, as it includes the participants' results in assessments that measure their levels of numeracy, literacy and problemsolving, which can be understood as proxy variables for potential productivity and that allow us to control for the signalling effect of education.
The rest of the article is structured as follows: first, we provide a brief overview of its theoretical framework and then we describe the data and methodology employed. Next we present and discuss the results; and, finally, we summarize the study's main conclusions.
Education, skills and labour market outcomes
The close relationship established between education and economic growth has been analysed from both macro and micro perspectives. Macro analyses, such as Barro (1996) and Krueger and Lindahl (2001) , stress the positive relationship between a country's level of human capital and its level of economic growth. From a microeconomic perspective, it is well documented that better educated workers enjoy monetary (Mincer, 1958) and non-monetary (Ricci and Zachariadis, 2013; Dickson & Harmon, 2011) benefits. Those who successfully complete higher levels of education have less probability of being excluded from the labour market and usually enjoy improved working conditions (Strauss and Leuze, 2013) . Moreover, highly educated workers tend to be more productive, an outcome for which the two main theories presented above (i.e., human capital and signalling) offer different explanations, although they should perhaps not be seen as being exclusive. Yet, evidence for the predominance of one explanation or the other is scarce and inconclusive (Clark and Martorell, 2014) . Indeed, achieving a better understanding of the respective explanatory powers of these two theories is clearly a relevant exercise for policy makers that seek to design effective educational and training policies to help boost occupation. This acquires particular relevance in an environment marked by economic crisis.
The effectiveness of educational policies has to face several limitations: first, human capital must be applied to a stock of physical capital that may or may not be available in the country; second, their impact operates in the long run; third, they are dependent on the interaction of a set of other labour supply factors (including demographic shifts and migration flows) with labour demand factors (sectorial structure, technological changes or changes in openness to trade, among others). In any event, education is a key determinant of labour status and this has become especially evident in Europe during the Great Recession. Nevertheless, it seems plausible to hypothesise that one of the main mechanisms via which highly educated adults enjoy better job opportunities is via their higher level of competencies. Increasing workers' skill levels, therefore, becomes a desirable objective in order to reduce unemployment rates. In other words, unemployment rates tend to be lower in countries with higher levels of competencies, as the accumulation of human capital allows the country to increase its productive capacity in the long run.
The first objective of this paper, therefore, is to estimate the impact of workers' competencies on labour market opportunities.
However, the acquisition of competencies is a cumulative process and skills can be acquired via different channels, not only via formal education (Behaghel et al, 2014;  OECD, 2013b). Among others, individual and family characteristics play a role in this process and, consequently, the distribution of these characteristics has an impact on the final distribution of competencies. The second objective of this paper, therefore, is to provide a better understanding of the relationship between the distribution of key variables -other than formal education -that have an impact on workers' endowment of competencies and their probability of being unemployed.
Data and methodology
The empirical evidence presented in this paper is derived from the OECD's PIAAC- The Canadian sample is also representative of both the English-speaking and the French-speaking provinces.
It should also be mentioned that in some jurisdictions, in order to respect national regulations, some variables are not provided or provided using alternative codes and categories. For example, countries such as Germany, Austria, Canada, Estonia and 3 Some jurisdictions did not report results for the three competencies. 4 We exclude Cyprus and Australia from the analysis due to restrictions in access to their microdata.
the United States do not provide information on the variable "years passed since the year of immigration to the country".
Two of the main features of PIAAC data are shared with another of the best known OECD databases, PISA. First, participants' performance in relation to three competencies is measured using a set of plausible values (5 in the case of PISA; 10 in that of PIAAC). Second, replicate weights are calculated using a similar method. In the case of PIAAC, however, data are not nested and they all belong to the same individual . In order to take these characteristics into account, we have employed the IDB Analyzer, a statistical tool provided by the OECD, for bivariant analyses, and piaacreg, a specific module for the statistical package Stata, which accelerates multivariate analyses -OLS and logistic regressions -with PIAAC.
Given the aims of this study -to estimate the impact of skill levels, education and inequalities in the previous socioeconomic background on the probability of being The independent variables introduced in our model are the following:
 Individual characteristics: age and gender.
 Family socioeconomic background:
o Immigrant status: we distinguish between natives, first generation immigrants and second generation immigrants. Additionally, we control for the language spoken by the participants, introducing in the model a 5 A detailed description of the design of PIAAC can be found at OECD (2014) . 6 We checked the robustness of the analysis using a "long-term unemployment" variable too, the main results remaining stable. The correspondence between workers' educational level and productivity -closely linked to their level of skills -may vary depending on the extent of the signalling role of education. We therefore have to eliminate the competencies from the signalling function of education. We do so by incorporating a proxy of skills instead of the educational level variable. This latter variable is used in the second part of the analysis.
A summary with the main descriptive statistics of the variables can be found in Table 1 .
<INSERT TABLE 1 AROUND HERE>
We therefore estimate the following model,
(1) Uij = β0 + β1·Xij + β2·Yij + β3·Zij + β4·Lij + β5 ·Sij + εij
where Uij is the outcome of interest -unemployment status -for individual i in jurisdiction j; Xij is a set of individual characteristics; Yij and Zij are family background and current family characteristic covariates, respectively; Lij is the professional profile of the individual; Sij, the literacy skills of the adult; and εij is an error term.
Analysis of the determinants of the probability of unemployment
This section presents the results of the analyses identifying the determinants of being unemployed in 19 European and 5 non-European jurisdictions. We focus specifically on the effects of skills and family background in addressing our main research questions.
Results from the logistic regressions are presented in Table 2 . All results are discussed introducing the ceteris paribus clause; that is, assuming all other variables remain constant. The first result of interest -albeit variable in intensity -is the negative association between literacy skills and the probability of being unemployed in most jurisdictions. Austria, Northern Ireland and Russia, and Korea and Japan are, respectively, the European and non-European exceptions to this pattern. In this sense, it is worth mentioning that Austria, Japan and Korea are among the OECD's economies with the lowest rates of unemployment. In these countries, the chances of being included in the small group of unemployed adults seem to be less closely related to the level of skills than in all the other jurisdictions.
<INSERT In order to obtain a clearer picture of the impact of previous inequalities, we recalculated the same model presented in Table 2 , but we substituted the parental A consistent pattern is also identified when we observe the results related to labour market experience. Coefficients are negative and statistically significant for all the jurisdictions. This result shows labour market experience cushions the impact of age on unemployment.
We conclude this review of the determinants of unemployment by analysing a labour market demand factor, that of the economic sector. Interestingly, working in the construction sector implies a higher risk of unemployment in 12 jurisdictions. As expected, they include such countries as Ireland and Spain, which have experienced dramatic falls in the economic activity of this sector. The opposite situation is observed in Japan, while the coefficients for the 11 remaining jurisdictions are statistically nonsignificant. Workers in the primary sector in Flanders, Slovakia, Estonia, Russia and French-speaking Canada have a higher risk of unemployment than those in the services sector, while the opposite is the case for the Irish and Czechs.
Finally, industrial workers in Germany and the Czech Republic are less likely to be unemployed than workers in their respective services sector. This, however, is not the case for countries where the economic crisis has had a marked impact on industrial production, including Austria, Belgium, Slovakia, France, Sweden and the United
States.
We now turn to compare the effect of two alternative human capital proxies on the risk of unemployment: first, literacy skills, the variable employed throughout the analysis;
and, the maximum formal educational attainment of the adult, a commonly accepted measure of human capital that may, however, be polluted by the signalling function of educational certificates. We therefore modified the model presented in the methodology section, the literacy skills variable being substituted by the formal educational attainment of the person, measured in years. We then re-estimated the model for the 24 jurisdictions. Unsurprisingly, the results obtained in both estimations
were similar to those presented in Table 2 and are available upon request. However, we were particularly interested in establishing the differences that emerge when using these two alternative variables. <INSERT FIGURE 5 AROUND HERE> Finally, one of the objectives of this article was to disentangle the extent of the effects of human capital and signalling theories of education. Figure 5 is particularly useful for this purpose. In countries lying above the regression line, the effect of skill levels exceeds the effect of formal education, while the opposite holds for countries below this line. Therefore, the explanatory power of human capital theory seems to be predominant in the case of the former, while the signalling function of education is more relevant for the latter countries. In Figure 5 we see that English-speaking countries lie above the line as do France, Spain and Italy. In all these cases, the level of skills seems to have a stronger effect than educational level on the risk of unemployment. In other words, the signalling function of education seems to be weaker in these countries. The opposite situation is found, among others, in Scandinavian and former Socialist countries. The identification of these patterns opens the door to future national-level case studies that might provide researchers with a better understanding of this issue.
Conclusions
Unemployment rates increased throughout Europe during the Great Recession, these increases being heterogeneous across countries and economic sectors. In turn, unemployment has affected the efficiency of European economies, wasting human capital and depressing aggregate demand, while it has exacerbated inequality and poverty levels. A remarkable characteristic of this crisis is that unemployment has hit those workers with low educational attainment the hardest. Two complementary theories have been suggested for explaining why employers prefer more highly educated workers. On the one hand, human capital theory suggests employers prefer the most productive individuals, education being an important channel through which workers can enhance their productivity. On the other hand, the signalling theory claims that the educational level attained by the individual operates as a signal for identifying those workers that might have the highest productivity (independent of whether this productivity has been acquired through education). PIAAC-2013 provides a unique chance for analysing the impact of skills -proxy for productivity -on the mechanisms that determine access to the labour market. It also allows us to isolate the effect of skills from the signalling function of education.
An initial cross-sectional analysis of the relationship between skills and unemployment has shown that countries with a higher mean level of skills tend to have lower unemployment rates. Although there is a need to exercise some caution, given the methodological limitations of our approach, this evidence has enabled us to formulate In response to the first research question, our results point in the same direction as Abrassart (2013) and highlight the fact that skill levels are central to explaining unemployment in all the European countries in our sample except Russia. High levels of literacy (our proxy for productivity) seem to prevent workers losing their employment status in 19 out of 24 jurisdictions. This preventive effect is especially strong in Sweden and, interestingly, in a high-unemployment country such as Spain. This outcome is especially clear when we estimate an alternative model in which the years of formal education completed by a worker were used instead of literacy skills. Combining the results of the original and alternative models allows us to identify those labour markets that are most sensitive to human capital -most notably, Spain, Sweden, Germany, Denmark and the US. Additionally, we have provided evidence related to a further issue: labour markets in South European and English-speaking countries seem to behave in a similar way to that predicted by human capital theory; that is, in these countries skill levels are more important than having a formal educational qualification in accounting for unemployment.
In response to the second research question -the impact of family background inequalities on current labour status, we have identified at least two axes of inequality.
First, in most jurisdictions, the family's sociocultural background does not have a direct impact on the probability of being unemployed. However, it is worth emphasizing the existence of an indirect effect, as an individual's sociocultural origin is a significant determinant of their skill levels which, at the same time, are closely related to their labour market status. Second, immigrant status increases the risk of unemployment in nine European jurisdictions. Controlling for other family background and individual characteristics, this result suggests the existence of discrimination by country of origin.
It should be stressed that our analysis examines the risk of unemployment, and does not assess the type of job or the working conditions of those who are employed.
In measuring the skills of the adult population, PIAAC has opened the door to a better understanding of the relationship between skills, education and labour markets. While we readily acknowledge certain methodological limitations in our approach (specifically, we perform our analysis using just one type of skill and we exclude from the study those adults with no working experience, which may be of relevance in countries with a large number of people seeking their first job) and the fact that we do not consider non- Note: Coefficients with values within the shaded area are statistically not-significant. Source: self-elaboration from PIAAC-2013 microdata. Note: where ***, ** and * denote, respectively, significance at 1, 5 and 10% levels. POL: Poland; RUS: Russia; SWE: Sweden; CAN-E: Canada (English-speaking); CAN-F: Canada (Frenchspeaking); JAP: Japan; KOR: Korea; USA: United States.
